INTRODUCTION
In this note we point out the importance of using the standard deviation, s, in economic analysis, not merely as an indicator of confidence level for prediction, but also as a basic analytical tool. It is shown that new insights into economic problems may be obtained by giving closer attention to this statistical index, in addition to the other more commonly used indices. If the standard deviation for an economic index is too high, it may be more appropriate to dispense with the one index for the entire sample and break the sample into two or more parts, each of which has a reasonable standard deviation.
It is necessary to remember that the likelihood of a given prediction coming true within certain errors is calculable for particular probability distributions. Generally, for adequately large samples the prediction will be reliable within two standard deviations (2s). However, for very small samples, a better estimate of the uncertainty of prediction is provided by 2t,. rather than by 2s, t,. being s/n-l, where n is the number of events in the sample. For a medium-sized sample it would appear reasonableto use s + t,.insteadof 2s (in the caseof largesamples)or 2t,.(in the case of small samples). Generally, samples of 5-10 are regarded as small, of 10-20 as medium and of> 30 as large in size.
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In this note, we apply these considerations to the inflation index. Clearly this index is only an average of the inflations of all commodities. A complete description of inflation in an economy would be a tabulation of the price increase index over time (the period one is looking at). However, this tabulation in itself is of no economic use, because it cannot predict the future price of an individual commodity. By the same token, the inflation index is useful because it indicates that the price of the commodity will probably have increased by a given amount. The less the accuracy of the prediction, the less the utility of the index for purposes of analysis. On the basis of our earlier arguments the index is meaningless if the inflation rate is about the same as the standard deviation for it.
Our analysis shows that within the time period considered for the single inflation rate, the standard deviation is very close to the inflation rate. Thus, a single index for inflation is invalid for the purposes of prediction and inadequate for any economic analysis.
In the next section we discuss the rationale for our use of a two-sector model.
The presentation of data and their analysis follow in the third and fourth sections. We conclude with some policy implications from our analysis in the fifth section.
SOME BASICMODELS
In this section we discuss some hypothetical two-sector models to emphasize the new features that appear in a two-sector analysis, which are completely lost in a single-sector analysis. Of course, a multi-sector analysis would provide further economic insights.
Imagine an economy with two sectors with equal weights. The initial price level for the two sectors is different, but within each sector it is the same. It may seem arbitrary as to where the price level is fixed, and hence the distinction of the price level may seem irrelevant. The purpose of introducing this difference is for later reference where inflation rates changing over time will make it impossible to keep the price levels of the two sectors the same at every starting time.
(i) Consider, first, the case where the two sectors, A and B, experience equal inflation rates over time (see Figure 1 ). The initial price levels for the two sectors are PI and P2 respectively. Both sectors have a constant and equal inflation rate along Aa and Bb. At any later time, t, the price levels of the two sectors are PI (t) and P2 (t). Here no error can result from the use of a single index to explain inflation for a single sector (with twice the weight) having an initial price level P = (PI + P 2 )/2 and inflating along Cc so that the price level at t, p( t), is the average PI (t) and pit). (ii) Consider, next, a varying inflation rate over tim~(see Figure 2) . The inflation rate between the two parallel curves is the same. When they converge, in the case that they are both convex as in (Figure 2a) , the difference between the average curve and the two curves reduces. Thus, there is an
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increasingly better description of the economy in terms of a single sector. However, in the case that they are both concave as in (Figure 2b ), they diverge. Here the aggregate description becomes increasingly poor as the difference between the two sectors and the average steadily increases. Thus the standard deviation increases and the reliability of the average description steadily deteriorates till it becomes pointless. It is very clear that here it would be more appropriate to disaggregate the economy into two sectors. Notice that if the curve is steeper than parabolic, the change in the standard deviation will increase even in terms of constant prices.
(iii) Consider now the case (however unlikely it may seem) of equal and opposite variations over time (see Figure 3) . Here the single-sector inflation rate is zero. However, one sector is inflating while the other is deflating. Thus, it is absurd to have a single index as it shows nothing. At least a two-sector framework is essential here. In Figure 3a , with both curves convex to the time axis, the difference between the average index, parallel to the time axis, and the two curves increases. Since the difference is bounded, it stabilizes. In Figure 3b with constant rates the difference is not bounded. Clearly the single-sector description is entirely irrelevant here as the prediction of a zero (or nearly zero) inflation rate becomes steadily worse with the passage of time, and only the two-sector analysis can be applicable. Notice that when the second sector deflates to a zero price it becomes a sector producing free goods. Under these conditions, there will occur a basic structural change in the economy, which could not be anticipated by a zero inflation rate. In Figure 3c , where the two curves are concave to the line representing the average (zero) inflation, the magnitude of the difference increases even faster than in the case (iii b) and becomes worse even sooner. A single index in all these three cases is not only meaningless, but even misleading for predictive purposes.
Now consider the case where one sector is experiencing a zero inflation rate while the other has positive inflation (see Figure 4) . The average inflation rate is not as bad a description in this case as in the case (iii b). In the early stages it may even give valid predictions. However, there must come a stage where the uncertainty of prediction is greater than the average rate. At this stage a two-sector analysis becomes essential.
In actual economies, if a two-sector analysis is reasonable we would expect different, positive, time-varying inflation rates. As Figure 5 suggests, the movement towards instability increases the distance between the average curve XX' and the two curves AA' and BB'. In this paper our analysis will be based on this model and we would suggest that the use of a single index for explaining inflation in Pakistan is not valid and that it would be more appropriate to present the economy as that of two sectors. 
X-_I----at
We have disaggregated the economy into two sectors, which, as we shall see, is a meaningful disaggregation for predictive purposes. In the first sector we have listed 16 commodities which can be described as "basic foods" and are all produced in the agricultural sector. (Henceforth we shall call it the basic-food consumption sector, or "Sector A".) In the second sector, we have listed 28 commodities which consist of finished industrial products, industrial raw material and cash crops from the agricultural sector. (Henceforth we shall call it "Sector B".)
We have used two sources of data for the purpose of our analysis. The CSO price indices of wholesale prices [5] (base year 1969-70) to determine the inflation rates of individual commodities.
To determine the weights of commodities as against the total weights of their respective sectors we have used the 'input-output' tables compiled at the Pakistan Institute of Development Economics (PIDE) [2] . We have used the CSO statistics because even if the widely held belief that they depress price changes was true, our arguments would be even stronger.
The reason why we use the 'input-output' tables of the PIDE rather than those of the census of Manufacturing Industries or the data available in the National Accounts is as follows. The CMI data suffer from non-response and are therefore very unreliable. The weights computed on this basis are biased. The CSO aggregation of price indices, which are based on the CMI data, is therefore inaccurate. We have also not used the National Accounts Data because they do not provide the disaggregation required to compute the weights of individual commodities. This disaggregation is provided by the 'input-output' tables of the PIDE, which suffer less from the non-response problem.
We have not included cement and other commodities relating to construction in our analysis because, during the period under consideration, these commodities were temporarily subject to extraordinary factors which left them unsuitable for analysis. 1 We have also not included rice in our consumption sector because of the special controls governing its production and marketing. As it is primarily an export good, we have included it as a cash crop in our Sector B, and the weight assigned to it is proportionate to the quantity exported.
We have selected the period 1976-77 to October 1981 for our analysis, so as to avoid the effects of the dismemberment of Pakistan in 1971, the effects of the devaluation of the rupee in the first half of the Seventies and the four-fold increase in IThe Tarbela Dam repairs and the construction boom due to increasing foreign remittances resulted in creating shortages of construction commodities which raised the prices upwards. During the first half of the time period considered by us, cement was being sold at 200% of the international prices. Both these factors stabilized by the latter half of the time period considered by us and there was a glut in the cement market.
increased the uncertainties in the single-sector anaysis much more than in the twosector analysis). The period selected, though short, has been relatively stable as it experienced no natural disasters and enjoyed a more or less consistent economic policy and an apparent political stability.
ANALYSIS
Consider first the single-sector analysis. In Table 1 there are listed 44 com. modities which are a fair representation of the economy and were worth Rs. 58,911 million in 1975-76. We took the value of production from the input-output tables mentioned earlier and computed the respective weights from them. Weobtained the inflation rates of individual commodities by using the CSO prices for those commodities. We applied the weights of the commodities to their inflation rates and obtained the weighted inflation rate for the whole sector. We found it to be 11.28 percent per annum. Using the previous data we computed the standard deviation for this single index and found it to be 9.8 and b, to be 1.5. Clearly, for this large sample the index should be more than 2s. However, it is in fact even less than s + b,. On the basis of our previous arguments we would suggest that this single index is statistically meaninglessfor the purposes of prediction.
Consider now the two-sector analysis. Table 2 presents Sectors A and B as described earlier. Sector A consisting of 16 commodities is a medium-sized sample. It would be reasonable to estimate the uncertainty of the prediction by s + b, rather than by 2b, (which is used for a small sample). The weighted inflation rate for this sector was computed to be 16.9 percent with s = 11.4 and b, = 2.9. Thus s + b, = 14.3.
The index, being more than the uncertainty, is fairly reliable.
Sector B, presented in Table 2 , consists of 28 commodities. The weighted inflation rate for this sector was computed to be 6.2 percent with s = 3.4 and b, = 0.6. Thus s + b, = 4.0 < 6.2. The index, being close to 2s and well above s+b"is quite reliable. Notice that in a normal random sample, disaggregation"will give the components higher uncertainties than the original aggregatesample. Even if no difference had been made by disaggregating, the disaggregation could not have been random. Since the uncertainties are sharply reduced, and in fact a much smaller sample (16 elements) has nearly the same uncertainty as the total sample of 44 elements, the disaggregationmust be significant. We carried out two tests for the stability of our analysis. The first test was to split the time period considered into two. For the one sector in the first half the inflation rate was I0.7 percent and the standard deviation for it was 10.2. In the second half the inflation rate was 11.4 percent and the standard deviation for it was 9.6. In both cases, as the index was well below two standard deviations, the single-sector analysis was found not suitable for predictive purposes. For the twosector analysis, in the consumption sector, in the first half, the inflation rate was 
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!""--O\oo 00'<:1" 0000 <n0'<:1" M'<:1"0 0\0 N'<:I"!""--\O NO t--;~q",;<",!o;q.-; O<nOooMoo<n<n + ooM ...... \0'<:1"'<:1"\0\0"""\0'<:1" oooo""""""N oo '<:I"<n<n'<:l"'<:I"'<:I"'<:I"<n ooo\ N<nNNN 15.7 percent> s + 6. = 9.6, in the second half the inflation rate was 18 percent> s + 6. = 13.1. For Sector B, the inflation rate in the first half was 4.6 percent > s + 6. = 2.6, in the second half the inflation rate was 7.3 percent> s + 6.= 3.9.
In all cases, we found the two.sector analysis as significant for predictive purposes as in the previous analysis. As such, the analysis was found to be stable. The apparent increase in the inter-sector difference over time may not be significant, but it suggests that the curves for the two sectors are concave to the time axis, with Sector A increasingmore steeply than Sector B.
In the second test we substituted sugar for fish in the consumption sector and vice versa for the production sector. In the food sector we found the inflation rate falling by 0.1 percent but with no change in the standard deviation for it. In Sector B, the inflation rate rose by 0.2 percent but again there was no change in the standard deviation for it. This test again established the stability of our analysis, such that it is not affected by J14inor substitutions of commodities.
To summarize, we found that the single index was inadequate for predictive purposes but the two-sector indices were fairly reliable and meaningful.
. We have taken wheat prices as they are without considering the 35 percent subsidy on it. However, the recent IMF and World Bank recommendations for the withdrawal of subsidies would make it important to consider the cost as it would be without Government intervention. It is significant to note that if we perform the above calculations with the subsidy removed the single inflation rate will increase by 0.7-12.0 percent and s will increase by 0.07-9.8. In the consumption sector, however, the inflation rate will increase by 1.6 percent to be 18.5 percent and s will decrease by 0.7 to be 10.7. Thus we would find a much better fit to the twosector model than to the single-sector model. Presumably this was the economic reason for this subsidy in the first place.2 It would be very harmful, then, to remove this subsidy as suggestedby the IMF, as it would increase the divergence between the two sectors. It may be argued that the other suggestions in the IMF package (as reported in the daily press) could alter our conclusion. However, a glance at the suggestionsshows that they all tend in the same direction. It may be hoped that in the long run the situation may tend to improve by following the IMF package. We feel that this is a forlorn hope unless the package has been prepared with an eye on this problem -which we have no reason to believe is the case.
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SOMEPOLICYIMPLICATIONS
The PIDE has constructed an econometric model for Pakistan's economy (1959-60 to 1978-79) with 103 variables [4] . The model has derived systematic and 2It is interesting to note that if we were to replace the 35-percent subsidy mentioned above by 100 percent, the standard deviation in the two-sector model would decrease considerably. empirical relationships for the economy. The model suggests that inflation in Pakistan has mostly been a domestic phenomenon, rather than an imported one as popularly believed. Our analysis is in keeping with the findings of the econometric model, because, if inflation was due to external factors, then Sector B (being associated with exports and imports) would have been inflating at a higher rate than Sector A. Our findings, being to the contrary, would suggest that if external factors affect the economy at all the effect is, at most, less inflationary than that due to the domestic factors. Admittedly there could be other explanations for our findings. Our analysis supports the results of the econometric model inasmuch as it identifies the factors responsible for the higher rate of inflation in our economy. We find Sector A inflating at about 17 percent, nearly 3 times the rate of Sector B which is inflating at about 6 percent. Thus it is Sector A which is responsible for the double-digit inflation rate within the economy. Notice that this identification has only been possible through a two-sector analysis, &pd has been ignored up to now because of a single-index analysis which was inadequate for statistical prediction, or a multisector-index analysis which was without any predictive significance.
A significantly rising inflation would indicate, in very basic economic terms, a shortage in supply and an excess in demand. On the other hand, very moderate inflation would suggest that the forces governing demand and supply of goods can be characterized as normal. From our analysis we infer that Sector B, with a relatively low inflation rate, has experienced only a moderate excess demand. Sector A, with a very high inflation rate, on the other hand, suffers from an acute excess demand. This fact is in contradiction of the popular belief that Pakistan has achieved selfsufficiency in the production of basic food commodities.
The phenomenon of 'stagflation' (stagnation of the economy coupled with high inflation) present in Pakistan's economy was identified by Naqvi [3] . On the basis of our analysis we would suggest that it is Sector B which is stagnating and Sector A is responsible for the high rate of inflation in the economy: Again, this insight has been possible only through a two-sector analysis. Other things being equal, low-income groups spend a higher proportion of their incomes on basic foods than the higher-income groups. Thus if the basic-food sector is inflating at a rate higher than that of Sector B, the lower-income groups would be relatively worse off. The greater the disparity, the worse off the lower income groups. It is interesting to note that Irfan [1] who has worked out Gini indices for both rural and urban populations, finds that inequalities worsened in the '70s as against earlier decades. Our analysis would concur with his findings.
In Figure 6 we portray a hypothetical situation depicting the inflation experienced by the consumer. In general, his expenditure and income will vary differently over time. Consider the case where his income increases along with Sector B. If his income (at a) is greater than the cost of his essential consumption commodities (at A A = Earnings B 81= Expenditure b), he will be above his subsistence level. His income here is inflating along the curve AA' and for his consumption he faces an inflation rate along the curve BB'. Now if BB is inflating at a rate higher than AA " at some point 0, AA' will fall below BB'. The consumer should thus fall below his subsistence level at this point. The recommendations of the IMF and the World Bank for removing the subsidy on wheat would bring the point 0 much earlier in time. It cannot then be doubted that Pakistan must give serious attention to the existence of duality in its economy. The consequence of this duality is to increase effective income inequalities. Policies which try to make the two sectors converge are seen to be absolutely vital.
